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(54) rUflPOMEXAHMMECKAR flOPHUPYIO- 
U4A51 rO/lOBKA fl/lH PACQJMPEHMH fOcU- 
PMPOBAHHOrO n/lACTblPfl 6 OBCAflHOW 
KO/IOHHE . 

(57) rMApOMexaHMMCCKaji AOpHnpyioiuaR rono- 
BKd A/in pdcuikipeHvm ro4>PMpooaHHoro nna- 
CTbipsi a oOcaAHOA KonoHHe. AopHMpyiomao 
roiiOBKa C0Aep)KMT KOHyc-nyaHcoH c npoAO/ib- 
KbiMM npo(|)MiibHbiMii KaHaBKaMM. Kopnyc c ca- 
MoynAOTHfiioiaeiiiCfi Tpy6MdT0£) AMa4>pai'Moii. 
cryneHMarbiMn b nonepesiiOM cc^ieMMM OKHa* 
MM H pasMeiueHHbiMii b hmx buabmxhumm cbk* 
TopaMM. cTyneKMdTUMM a nonepeMHOM 

CeMCHMM. 4 HA. 



(i3o6peTeHMe othocmtcs) k ycrpoi^cTBaM 
A^n peMOHTa o6cdAHbix ko/iohh He4>TiiHbix, ra- 

308UX M APynx CXBaXMH c ue/ibK> BOCCraHOB- 

neHM5i repMeiMMHocTM m ynpoHHeHnsi ctchkm 
^onoNHu nyrcM ycTaHOBKM CTanbHoro naacru- 
pn M coaABNiM NanpBxceHHOA CMCtenM o6cdA~ 
Han Tpy6a - rniacrupb. 

Ue/ib M3o6peTeHM5i — yaeAHMeHHe 34xt>eK* 
TMBHOCTM pa6oTbi roiioBKM 33 oiBT yaeiiMMeHMa 
paAMa/ibHoro ycMniifl hb cetcropa it yBeAMMe- 
Hue cpoxa c/iy^Gu. 

Ha 4>iir, 1 npeACTaBACHa AopHvipyioiuafl 
ronoBxa, npoAonbHuA paapea. b rpaHcnopr- 
HOM noaoaceNMn; Ha 4>Mr. 2 - AopHMpyiotuan 
ronoBKa. oCiumA bma. b pa604eM noAOxeHHM; 
Ha 4>iir. 3 - to xce. nonepe^HbiA paapea npu 
pacuiHpeHMM ceicTopOB B Tpy6e c MMHHManb- 
Hoft TonuiHHoA creiiKH: na ^w, 4 * to xce. 
nonepeMHwi^ paapea npn npkixcarKM nAacTupsi 

B Tpy6e C MBKCMMaAbHOi^ TOniUMHOi^ cxeHKH. 

THApOMexaKHHecKan AopHnpytouiaji roiio* 

BKB COCTOMT H3 KOpnyCB 1 C OKHaMH. BUHO/I' 



HeHMoro B BMAe ynopHbix <}>naHMeB 2 m um/ihk- 
Apa-x/ieTKM 3. aaxpenAeMHOrt mokav <^nall^a- 
MH. Okhb Kopnyca BunonHeHu CTyneHMatbiMM 
B nonepeHHOM ceseHUM, Ha nycToie/ioM 
CTBOAbHoA MacTM Kopnyca raC^KoA 4 saTHHyxbi: 
KOHyc-nyancdH 5. yncpnue 4>naHubi 2 m um- 

AMHAP-KHeTICa 3. UllAMHAP-KneTKa .3 4»MKCMpy- 

ercn raxMN oSpaaoM, mto nAOCKOCTH 

CHMMeTpHH OKOH KOpnyCB H yCTaHOBAeHNblX B 

HMXCTyneHMaTux b nonepeMHOM Hanpaa/ieHMn 

CCXTOpOB 6 COBMeiUCHU C n/lOCKOCTSIHH CHH-' 

MerpMH npOAO/ibHux npo<t>wibHbix xaHaBOK 
KOHyca-nyaHCOKa 5. Ha CTBOHbHOti MacTH xop* 
nyca noA UH/iHHAPOM-xncTKCM 3 m cexTOpaMit 
6 paaMetAeHB caMoynAorHRioiAaficp ipyOMa- 
ran AMa^parMa 7, BsaMMOAei^CTByiGtudn c 
OonbtuuMu cTyneHRMM cexropoB 6. 

Ycrpoi^CTBa pa6oTaeT cneAyiou(iiM o6pa- 
30M ( <|>Mr. 2). 

npu cnycxe b o6cdAHyto KonoHHy 8 hm)k- 
HMii KOHBu ro(|)pMpOBaHHoro n/iacTMpn 9 pac- 
no/ioxeH Ha xoHyce-nyaHCOHe 5. npimeM 
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Bomyrue /lyMW n/iacTwpn bbcachw m ynwpaK)!- 
-fl B npOAonbHwe npo<t>MflbHwe KaHasKM icoHy- 
nyaMCOHa. H/iacTupb HaAer Ha uiTaMrw 10 

^ erO BCPXMWI* KOMBU <I>MKCMpyeTCB TOPUOM 
CM/IOBWX UM/IMHApOB AOPHd M/IM rVIAPOMBXa- 

HMHecKoro PKopn. 

npM coaAaHMw pa6oMero AaoneHMfi ao- 
pMwipyioman ro/iosKa bxoamt b n/iacTupb. pac- 
uiMpRR ero AO n/jOTHoro xoHTaxTa c oGcaAHOfl 
TpyOoft. DoA AaaneHweM caMoyn/ioTMiRiomMe- 
c« xoMUu uMiiwHApM*<ecKOfi AMa<{)parMW 7 
nnoTHO npvDKMMaiOTCJi k creHxaM rnyxoro yr- 
iiy6ncHiiB A. cosAaaaw rcpweTHMHocTb b pa6o-. 
mbA xaMBpe npaxTWHecKH 6e3 paA*^3nbHoro 
pactuMpcHMA. 

UcHTpanbHaA Macxb fl}/i3^\>BrHU 7, pac* 
ujHpnsicb, B03Ae«CTByeT Ha BUAowJXHMe cex- 
TopbiG. npvDXMMaH MX K HCAOXUMaM rinacTbipw 
(♦Mr.2). 

Clpn 3T0M ocTanbHan MacTb pacujMp«io- 
meAcn AMa<J)parMbi ynMpaeicii b McnoABWX- 

HyiO BHyTpBHMIOlO * TlOBCpXHOCTb 

UM/iMHApa-KneTKit; 

PaBoMwe 4>yHKUMyi nepeHeccHW Ha Oonce 
npoMHyx) M AonroBCHHyio UMAMHAPMHecxyK) 
*<acTi. AMa<t)parMbi. 

. Uw/iMHAPMHecKafl AMa<t>parMa, pacujMpJi- 
acb. ynvipaeTCR sacTbio caoeft BHeuJHefl no- 
apxHOCTM B uM/iwHAp-J^'^cTicy. B peay/ibTaTC 
HB Awa<J>parMe BOSHMxaiOT npjiMoyronbHye 

BWCTynbt MAW BnaAMHU (B aaBMCWMOCTMOT CTe- 
neHM BblflBMXeHMJ* CeXTOpOB), COOTBeTCTByiO- 
lAMB OnOpHOf^ nOBCpXHOCTW OCHOBaHMR 

xaxAoro cexTopa. Bb/immmmb owA8M5^eHM» 
cexTopa K0/ie6neTCfl a aaBwcMMOCTM ottohium- 
HW CTCHKM o5caAMO« Tpy6w, HanuMMR m/ih ot- 
cyicTBMR nnacTwpfl. 

Ha 4>wr. 3 u 4 noxaaaMw npcAe/ibHWC cny- 
MBM BWABMMeHMii cexTOpOB HOA Harpy3xoft: 
npvi pacuJupeHMH B Tpy6e c MWHUManbHOv* Ton- 

lUMHOM CTCMKM (<t>Mr. 3) M B TpyOB C MaXCMMaAbr 

Hoft ToniuMHoA cTeHKM c ruiBCTMpeM .(<t>Mr, 4). 
YcTynw, xoxopue npvi aioM o6neraeT j\y\B^' 
parMa no nepuMCtpy onopHO<* noBCpxHOCTM 
OCHOBaHMR cexTOpa. ne npeBuuiaiOT 3-3:5 mm. 
npM crnanceMMMx xpoMxax w MWHMManbHwx 
aaaopax b oKMe Me)KAy cexropOM m xopnycoM 
MCK/H0Maeic« npwMMHa 6wcTpDro paapytueHHR 



pesMHU Avia(t>parMu: aatexaHwe w nociieAyio- 
mee aamcM/ieHwe. fX^me b c/iyMae nopuaa am- 
acfrparMbi na yctyne (nocne AWMie/ibi^oft 
aKcn/iyaiauMM) a ronoBxe yAaercn nenco boc- 
5 craHOBHTb Heo5xoAMMoe AaB/ieHwe m aaaep- 
ujMTb ycranoBxy n/iacTwpn 6e3 aaapurt m 
ocnoxcHeHMf). Flpw nopbiae AMa<t)parMW yreMxa 

mMAKOCTM B03M0)KHa TOflbXO MCpCS 3a30pbl B 

OKHe Me)«Ay ccKTOpoM m xopnycoM. Rpw xoao- 
10 Boft nocBAKe cerropa b oxmb cyMMdPHan nn^- 
luaAb aaaopoo hc npBBWuider 20-40 mm . 

YMMTUBan 60ilbUJ0ft K03x|)<t)MUMeHT conpoTWB- 

I1CHWR ysxoro meneBMAHoro aaaopa m nepe- 

KpblTMfl OCHOBHOi^ CfO MBCTM pe3l1H0£^ 

15 Awa^parMU, neoSxcAWMoe AaBncHwe MOJiceT 
. 6uTb nerxo BOCcraHOBncHO HcaHaMMxenbMbiM 
nOBUUieHMeM npOVI3BOAWTCilbH0CTM Haco^Ho- 
roarperaTa.- 

CyMMapHoe paAwa/ibHoe ycMimc, pasBW- 
20 BaeMoe ronoaxoft, nepeAaetCfl hc hb 12, a mb 
6 BUABHXHuxcexTopoB. CiiCAOBaTC/ibHO, npw 
3T0M >Ke paSoMCM AaaneHMM ycwnvie paAMBUb- 

HOrO B03Ae«CTBM5l CBXTOpa HB HCAOXMM rO<t>- 

pu B03pacTaeT b Aaa paaa, mto rapaHTHPyer 
25 no/iMoe npHXBTMC n/iacibipn. . 



(t>opMynaM3o6peTeH]Mn 

fMAPOMexaHMMecxasi AopHwpyiomasi rono- 
30 Bxa A1H pacujMpeHvm ro<t)pwpOBaHHoro nna- 
CTupn, B oScBAHOft xohOHHc, BKnioHaK)maji 
KOHyc-hyaHCOH c npoAonbHMMw npo4>MnbHW- 
MM xaHaBXBMM, Kopnyc C pa3MCiaCHH«MM B 
HCM caMOynflOTMiiiomeftcii TpySMaroft Awa^" 
35 parMOft m buabmnchumh cexTopaMM, cryncHsa- 

TblMM B XCMeHMli. yCTdHOB/ICHHMMVI C 
B03M0)XH0CTbl0 B3aMM0Aei»CTBWII 6oiibUje« 

CTyncHbK) c AMa4>parM0«^. oT/iwHaioiuajiCfi 

IBM, MTO. C UehblO yBe/IMMCHMJI 34K|)eKTM8H0CTM 

40 pa60Tw roAOBKM aa cmbt yaeinwcHMJi paAwanb- 
Moro ycM/iwji Ma cexTopa m yaeAWMeHMP cpoxa 
cny)K6u. BUABMsxHye cexTopa BunoiiHeHbi 
• CTyneHMdTbiMM a nonepcMHOM ceMettMM. d Kop- 
nyc MMBCT cTyncHHaThie b nonepeMHOM cese- 

45 HUM OKHB noA BWAa»«KMwe cexTopa. npuMCM 
nnocKOCTM cmmmbtphm oxoh xopnyca m npo- 
AonbHbix npo<t>MnbHUX xaHaBOx xoMyca-nyaM- 
coHB coBMemeHbi. 
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fftgtoney at thm haad tor exDMidto the corrugated patch 
to due tothe tncruaed thrust on the sectors, and lU longer sjrvlce 
life, rtim esdendable eeetors are ot itepped deatgn matched by the 
steps ol the hou»ln«. The symmetiy planes ol the port! to the hcmslng 

and of the longitudinal profiled grooves of the cone-punch are 

^^'^'^^liie hydromechanlcal head U lowered in the casing string (8) 
•o that the lower end of the eorxugated patch (») U on the cone-punch 

(B) and the concave part of the patch engage* the longlhidlnaJ 
profUed grooves ol the punch. The patch is held on the rod (10) ana 
tte upper end to ttwn fixed by the actuating cylinders of the mandrel, 
pressuie lOrees the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermeUdty of the working space. 
USB/ADVANTAGE > Repair of casing strings of oU. gas and 
v«her boreholes by Installing a steel patch. Enhanced ettecUv«ie»s 
of the head to due to Increased radial stress on the sectors. 
BuXJ»/I,tM, (4pp DwgHo.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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1 

The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows tfie same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm2. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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